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(54) INFORMATION RECORDING METHOD 

(57)Abstract: 

PROBLEM TO. BE SOLVED: To solve the problem 
involved in a conventional method that it is necessary to 
accelerate a light source drive part when performing 
high-speed recording while it is impossible to accurately 

record the maric of a prescribed length. 
SOLUTION: When a plurality of recording data of a first . 
set which includes the shortest mark length among the 

recording data of each mari< length and has rnark 

lengths different by 2T (Tis a recording channel clock 
period,) from the shortest mark length are recorded, the 
pulse width of a rear heating pulse and the pulse width of 
a rear cooling pulse are made almost the same as that of ^ 
the recording channel clock period. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ^ . , . 

[Claim 1] In case it records by the light &om the light source by considering information as a mark on 
the record medium which has the recording layer which carries out a phase change to a crystal phase and 
an amorphous phase revereibly The Ught of a multi-pulse is made to emit light to this light source, and a 
record mark is formed. The light of said multi-pulse In the information recording method which consists 
of a head heating pulse, a tail end cooling pulse, and the posterior part cooling pulse and posterior part 
heating pulse that are inserted by turns between said head heating pulse and said tail end cooling {iulse 
according to the mark length of record data The shortest mark length among the record data of each 
mark length the case where two or more record data of the 1 st set with which 2T (T is record channel 
clock period) every mark length differs Jfrom the mark length of the hidden aforementioned shortest are 
recorded - the pulse width of said posterior part heating pulse, and the pulse width of said posterior part 
cooling pulse - said record channel clock period and abbreviation - having presupposed that it is the 
same The information recording method by which it is characterized. 

[Claim 2] In an mformation recording methoid according to claim 1, the width of face of said posterior 
part heating pulse in each record data in the case of recording two or more record data of the 2nd set of 
other mark length except said two or more record data of the 1st set among the record data of each of 
said mark length, and tho width efface of said postraor part cooling pulse The information recording 
method characterized by setting up so that a difference with total of the pulse width of total of the pulse 
width of said posterior part heating pulse, said posterior part cooling pulse, and said tail end cooling 
pulse may serve as abbreviation identitas. 

[Claim 3] In an information recording method according to claim 1 or 2, when recording said two or 
more record data of the 2nd set Pulse width of each posterior part cooling pulse of in front of this 
posterior part heating pulse and an immediately after is set to 0.75T, using as 0.5T pulse width of the 
posterior part heating pulse located at the core of the part which consists of said posterior part heating 
pulse in these record data, and said posterior part cooling piilse. The information recording method 
characterized by setting pulse widtii of each posterior part heating pulse of in fiont of this posterior part 
cooling pulse and an immediately after to 0.75T, having used as 0.5T pulse width of the posterior part 
cooling pulse located at the core of the part which consists of said posterior part heating pulse in said 
record data, and said posterior part cooling pulse. 

[Claim 4] In an information recording method according to claim 1 or 2, when recording said two or 
more f«cord data of the 2nd set Pulse width of each posterior part heating pulse of in front of this 
posterior part cooling pulse and an immediately after is set to 1 .25T, usirig as 1.5T pulse width of the 
posterior part coohng pulse located at the core of the part which consists of said posterior part heating 
pulse in fliese record data, said posterior part cooling pulse, and said tail end cooling pulse. Pulse width 
ofthepostOTOf parthea 

heating pulse in said record data, said posterior part cooling pulse, and said tail end cooling pulse is set 
to 1 .5T. The information recording method characterized by setting pulse width of each posterior part 
cooling pulse of in front of this posterior part heating pulse and an immediately after to 1 .25T. 
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[Claim 5] The infonnation recording method characterized by amending one of the heating pulses or 
cooling pulses for a light-emitting part of said posterior part heating pulse in these record data, said 
posterior part cooling pulse, and said tail end cooling pulse in an information ^ecordi^g method 
according to claim 1, 2, 3, or 4 when said two or more record data of the 2nd set are recorded. 
[Claim 6] The information recording method characterized by said recording layer consisting of a record 
in^edient of an AglnSbTe system in an infonnation recording method according to claim 1, 2, 3, 4, or 
5. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 

ffid of the Invention] iHs invention relates to tb information recording method which records 
Sorm^Sf bySght from the light source on the record medimn which has the tecordmg layer which 
carries out aphase change to a crystal phase and an amorphous phase reversibly. 

Hiption of the Prior Art] The media only for playbacks (record mediuni) and ^nfo^^on 
regenerative q>paratus, such as CD for music and CD-ROM. are put m practicd use with the^read of 
mdtimedia ^entiyTphase change mold media also attract attention ^^^f «f 
which used coloring mker media, and the rewritable MO disk usmg optical MAG (MO ^^dia. Th^e 
pSchange mold media carry out the phase change of the record ingredieiit to a crysml ph^e and an- 
amorphous phase reversibly, and record information. Moreover, the over-writing record to which ^ 
SStional record and playback are made only in the laser beam from the h^t source which does not 
need an external magnetic field unlike MO media etc., but consists of semiconductor laser and 
informational record and elimination are carried out at once by the laser beam is possible for phase 
change mold media. Semiconductor laser is driven by tiie semiconductor laser dnve circuit here 
r0003] Although there is a semiconductor laser lummescence wave of the smgle pulse generated bas^ 
on the EFM ^ht Fourteen Modulation) modulation code etc. as a general record wave for recor±ng 
infoimatidn on phase change mold media as shown in tedsgl In this record wave, a 
produces distortion in tiie sh^e of a tear with the accumulated heat, or a coolmg rate is '^^^^^y^'^ 
phase change mold media, and it becomes inadequate fonmng [ of an amorphous phase ] them, and they 
have problems - the record mark of a low reflection factor is not obtained to a laser be^ 
[00041 Then, the above-mentioned problem is prevented by formmg a mark m phase change mold media 
bv the laser beam of multi-pulse sh^ ^ch used the multistage record power generated b^ on flie 
dgSSSrteen rhodulation code eT as the conventional information recordmg method wMch re^rds 
iXrmation on phase change mold media was shown in d^Mgl . The head heating pulse A for fte 
mark section of this multi-pulse shape to fully cany out preheating of the record fita of pl^ch^^^ 
mold media beyond melting point temperature It consists of a coohng pulse C by ^^"^^^^^^^ 
pulse B which the plurality which follows followed was foUowed between tiiese. In PWA and the 
luminescence power of the heating pulse B, PWB and the luminescence power of the coohng pi^ C 
areserby PWC. and lead power is set [ power / of tiie head heating pulse A / lummescence ] as PR. then 
PWB>=PWA>PWC* *PR* 

rOOOS] The IRESU section of multi-pulse sh^e consists of an IRESU pulse D, and tiie luminescence 
DOwerPEDissetasPWA<PED<PWC.Thus,byusingar^ord.'^^^^ . L 

amoiphous phase is formed as tiie mark section of tiie. quenching conditions of heatmg-> <=o°^g' 
^sS pha^ is formed as tiie tootii-space section of tiie gradual cooling conditions of only he^& and, 
affor phase change mold media, sufficient reflection factor difference is acqmred by tiie amorphous 
phase and the crystal phase. 
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[0006] Moreover, although there are a mark position (PPM) recording method and a mark edge 
(PWMrPulse Width Modulation) recording method as an information recording method, recently, the 
mark edge recording method which can respond to densification is used. When information was 
recorded on phase change mold media by the mark edge recording method, the heatmg pulse and 
cooling pdsewWch have 4e AejpeiiodT based ona recqrdchannel clock were 

used. ■ • • 

[0007] That is, ^enever the mark length of record data increased I T, the light adding 1 set of heating 
pulses and a cboling pulse of a multi-pulse was used. Drawing 9 sho\ys the typical record wave. Since 
this record wave can ahvays record the record data of different mark length on certain heating coohng 
conditioiis, the edge shift depending on the mark length of record data is reduced Moreove^ when 
performing high-speed record by this record wave, a record wave remains as it is and has RF-ized the 
record channel clock for record linear.velocity and this scale factor like twice and 4 times. 
[0008] The optical information recording device which only predetermined time delays the standup or 
falling of a record signal, and negated change of the duty ratio of the detecting signal at the time of 
playback is indicated by JP,62-1 1412 A Moreover, when recording data on a phase-change optical disk, 
after raising the power level of a laser beam to the record power which record fihn fiises ftom the . 
crystallization power of the record fihn of a phase-change optical disk, the optical record approach of 
the information which power level lower than crystallization power is made to reduce in an mstant is 
indicated by JP,5-3281 1 A 

-[0009] , 

[Problem(s) to be Solved by the Invention] When recording information on phase change mold media by 
the mark edge recording method, it is important for phase change mold media to perform heating and 
quenching sufficient in a record mark formation part, and to form the edge section before md after a 
mark vividly. However; when periforming high-speed record, since the record channel clock w^ RF- 
ized for record linear.velocity and this scale factor like twice and 4 times, it was difficult [ it / the record 
wave remained as it was, and ] for the width of face of a heating pulse and a cooling pulse to become 
very small, and to obtain attainment temperature and a cooling rate required for layer change of record 
fihn. For this reason, forming [ of a mark ] became inadequate and the mark of exact mark lenglh was 

not obtained; ... .jjt j 

[QOLOlJVloreoyer, since a provincial accent will arise [ when performmg high-speed record J m a tscoia 
wave as shown in drawing 10 (a) when recording the mark of 9T, for example if the bufld up time of a 
semiconductor laser drive circuit and felling time amount become large to a record channel clock, it 
becomes impossible for phase change mold media to perform sufficient heating and sufficient coohng, 
and the problem that a record mark becomes short has produced them. Mark length is extremely short as 
the RF signal (eye pattern) as a regenerative signal acquired at this time is shown in drawinff 10 (b) and 
a record data length becomes long. Therefore, at the time of high-speed record, high-speed re^onse- 
ization of a semiconductor laser drive circuit was needed, the circuit became large-scale and high cost- 

ization was caused. . . , . . ti * 

[001 1] This mvention can obtain predetermined record mark length, without bemg able to secure 
sufficient heatmg time and a sufficient cooldown delay, and accelerating a Ught source mechamcal 
•component, and aims at offering the information recording method which becomes possible 
[ performing high-speed, record ]. 

[0012] .. ... 4^ 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, mvention according to 
claim 1 In case it records by the Kght from the light source by considering infonnation as a inaik on the 
record medium which has the recording layer which carries oiit a phase chiange to a crystal phase md an 
-ambiphous phase' f eversibly The light of a multi-pulse is made to emit light to this li^t source, and a _ 
record mark is formed. The Ught of said multi-pulse In the information recording method which consists 
of ahead heating pulse,.a tail end cooling pulse, and the posterior part cooling pulse and postenor part 
heating pulse that are iiiserted by turns between said head heating pulse and said tail end cooling pulse 
according to the mark length of record data The shortest mark length among the record data of each 

...... .... ' m/m 
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mark length tiie case where two or more record data of the 1 st set with which 2T (T is record channel 

clock period) every mark length differs ftom the mark length of the hidden aforementioned shortest are 

recorded ~ the pulse width of said posterior part heating pulse, and the pulse width of said posterior part 

cooling pulse - said record channel clock period and abbreviation - suppose that it is the same. 

[0013] Invention according toclaim 2is set to mMormi^jecoT^a^ method according to claim 1. 

The widfli offece ofsdd posterior port heating pulse in each record data in the case of recordmg two or 

more record data of the 2nd set of other mark length except said two or more record data of the 1st set 

among the record data of each of said mark length, and the width of face of said posterior part cooling 

pulse It sets up so that a difference with total of the pulse width of total of the pulse width of said 

. posterior part heating pulse, said posterior part cooling pulse, and said tail end cooling pulse may serve 

as abbrieviatioh identitas. . . . . 

[0014] Invention according to claim 3 is set to an information recording method according to clami 1 or 

2. When recording said two or more record data of the 2nd set Pulse width of each posterior part cooling 
pulse of in front of fliis posterior part heating pulse and an immediately after is set to 0.75T, using as • 
0.5T pulse width of the posterior part heating pulse located at the core of the part which consists of said 
posterior part heating pulse in these record data, and said posterior part cooling pulse. Pulse width of 
each posterior part heating pulse of in fiont of this posterior part cooling pulse and' an immediately after 
is set to 0.75T,.using as 0.5T pulse width of the posterior part cooling pulse tocated at the core of the 
part which consists of said postraior part heating pulse in said record data, and said postwior part 

cooling pulse. ' j- - i • i 

[0015] Invention according to claim 4 is set to an information recording method according to claun 1 or 
2. When recordmg said two or more record data of the 2nd set Pulse width of each posterior part heating 
pulse of in fiont of this posterior part cooling pulse and an immediately after is set to 1.25T, using as 
1 .5T pulse width of the posterior part cooling pulse located at the core of the part which conasts of said 
posterior part heating pulse in these record data, said posterior part cooling pulse, and said tail end 
cooling pulse. Pulse widfli of each posterior part cooling pulse of in front of this posterior part heating, 
pulse and an immediately after is set to 1.25T, using as l.STpulse width of the posterior part healmg 
pulse located at the core of ^e part vMch consists of said posterior part heating pulse in said record 
data, said posterior part cooling pulse, and said-tail end cooling pulse. 

[0016] InanjnfQnnationrecording.methodaccordmg to claim.l, 2,3, or 4, invention according to claim. 
5 amends one of the heating pulses or cooling pulses for a Ught-emitting part of said posterior part 
heating pulse in thes&record data, said posterior part cooling pulse, and said tail end cooling pulse, 
vs^ien recording said two or more record data of the 2nd set 

[0017] As for invention according to claim 6, said recording layer consists of a record ingredient of an 
AglnSbTe system in an information recording method accordmg to claim 1, 2, 3, 4, or 5. 

[0018] .J. 
[Embodiment of the Invention] Drawing 1 shows a part of example adapting invention according to 
claun 1 to 3 of an information record regenerative apparatus, and drawing 2 shows the liming chart- This 
information record regenerative apparatus is the example of the information record regenerative 
apparatus which records the code data of a CD-ROM format on tiie phase change mold media of a 

phase-change optical disk (over-writing), and performs mark edge (PWM) record using an eight-to- 
fourteen modulation code. , . ^ 

[0019] This information record regenerative apparatus generates a pulse control signal based on bl-M 
data m the control means on the strength [ optical ] which consists of a digital circuit which is not 
illustrated at the time of record. The light of a multi-pulse as driven the Ught source which consists of 
semiconductor laser LD of an optical head according to the drive current according to the pulse control 
signal in a semiconductor laser drive circuit and shown in dravyjng 2 is made to emit light A record .... 
mark is formed in phase change mold media by rotating a phase-change optical disk with a spindle 
motor, and irradiating the light of the multi-pulse ftom semiconductor laser LD through optical system 
at the phase change mold media of a phase-change optical disk witii an optical head, and inforaaation is 
recorded. 



JP^002-237051.A pETAILED DESCRIPTION] 



Page 4 of 10 



[0020] Moreover, at the time of playback, this information record regenerative apparatus drives 
semiconductor laser LD in a semiconductor laser drive circuit, is made to emit light by playback power 
(lead power), irradiates the light of the playback power from semiconductor laser LD through optical 
system at phase change moid media with an optical head, carries out photo electric conversion of that 
reflected light_with a light-receiving means through optical system, and acquiresa. regenerative signal. _ 
The'light of the multi-pulse by which outgoing radiation is cairied out from semiconductor laser LD at 
the time of record is the light of the multi-pulse which consists of a posterior part cooling pulse C by 
vMch the posterior part heating pulse B by which the plurality which follows foUowed the head heating 
pulse A was followed between these. Howevier, the luminescence power of the head heating pulse A and 
Ae luminescence power of the posterior part heating pulse B suppose that it is the same. 
[0021] As a semiconductor laser drive circuit shows semiconductor laser LD of the above-mentioned 
optical head to drawing 1 , the constant current which is equivalent to the luminescence power of the 
head heating pulse A and the luminescence power of the posterior part heating pulse B from a constant 
current source 11 is supplied, the constant current which is equivalent to the luminescence power of the 
cooling pulse C from a constant current source 12 is supplied, and the constant current which is 
equivalent to the luminescence power of the IRESU pulse D from a constant current source 13 is 

^022rfswitching elements 14-16 are made to emit Ught by the multi-pulse as shows semiconductor 
laser LD to drawing 2 by making constant current sources 1 1 -1 3 turn on / turn off with the A+B pulse 
control signal fi»m a control means on the strength [ optical ], and a C pulse control signal D pulse 
control signal, respectively by the control means on the strength [ optical ] v/bich is not illustrated 
generating aii A+B pulse control signal, C pulse control signal, and D pulse control signal based on 

EFMdata. ^ . ^^ a- 

[0023] This information record regenerative apparatus records record data on phase change mold media 
by the **** record wave shown to drawing 2 that exact mark length is obtained, even if a record channel 
clock serves as a high frequency by high-speed record. The Hght of tiie multi-pulse by which outgoing 
radiation is carried out from semiconductor laser LD As shown in drawing 2 , in recording the mark of 
3T (T is the period of a record channel clock) which are the shortest mark length, the pulse width of the 
head heating pulse A 1.5T, Other odd number length [as opposed to / are setting pulse width of the taU 
end cooling pulse Crto..lT, and/the period.T.ofarecordchanneUlock].(5I)Inrecor^ 

■ which has the die length of 7T, 9T, and 1 IT, it has set up so that only the predetermmed group from 
which the cooling pulse C which has thepulse width of IT, and the heating pulse B which has the pulse 
widfli of IT differ mutually may continue between the head heatmg pulse A and the tail end cooling 
pulse Cr, respectively. For this reason, the accumulation length of a record wave is set to h-0.5T. 
[0024] Moreover, when recording the marie which has the die length of other even number length (4T, 
6T 8T, 1 OT) to the period t of a record channel clock, the record wave is set up under a different 
regulation from the case where the mark which has the die length of odd number length is recorded. In 
recordmg the mark which has the die length of 4T and 8T, pulse width of the heating pulse B located at ^ 
the core of the consecutiveness partexcq)t tiie head heating pulse A is set to OJT, pulse width of the 
cooling pulse C before and behind this heating pulse B is set to 0.75T, and it is setthig pulse width of the 
other heating pulses Band the cooling pulse C to IT. , « ' 

[0025] Inrecording the mark which has the die length of 6T and lOT, pulse width ofthecoohng pulse C 
located at the core o? the consecutiveness part except tiie head heating pulse A is set to 0.5T, pulse width 
of the heating pulse B before and behind this cooling pulse C is set to 0.75T, and it is setting pulse width 
of die other heating pulses B and the cooling pulse C to IT. Thus, by setting up a record wave, as shown 

jn d^^giCa), the vndA of feceof &e Iteating pulse equivalent to the edge sectionbefore and behmd 
a mark and a cooling pulse becomes large enough, and the luminescence wave of semiconductor laser 
LD can stop the jitter of a regenerative signal. 

[0026] Moreover, the accumulation length of a heating pulse and a cooling pulse is set to flie n(n: 
integer)-0.5T [ same ] by the mark which has the die length of odd number length to record channel 
clock period T, and the mark which has the die lengtii of even number length, an edge shift does not 
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arise by the mark which has the die length of odd number lenglh, and the mark which has the die length 
of even number length, and all mark length has become the integral multiple of IT. Moreover the mark 
median in the mark which has the die length of even number length serves as pnlse width otV.5 1, and 
although mark formation is not enough, eveii if the mark has become thin in PWM record, there is no 

effect in a regenerative signal. _ '.. . — .— .. . — ■ r 

ro6271 Since the controfmeans on the strength! optical ] which consists of a digital circmt makes the 
light of the above multi-pulses emit Hght by generating a pulse control signal based on EFM data, and 
making a semiconductor laser drive circuit drive semiconductor laser LD with the drive cuixent 
according to the pulse control signal, a control means on the strength [ optcal ] serves as simple 
circuitry, and it can constitute a semiconductor laser drive circuit from a low cost circmt easily. 
Moreover, the control means on the strength [ optical ] which consists of a digital cncuit can use tiie 
synchronous circuit which generates a pulse control signal based on EFM data synchromzmg witti a 
record channel clock and the clock of the twice as many frequency as this, as shoWn mdmjsas&l . and it 
canobtainvery exact pulse width. , . t u 

r0028] The RF signal (eye pattern) which is a regenerative signal as the mark recorded on phase change 
mold media with this information record regenerative apparatus becomes possible [ formmg turn exact 
mark equal to an EFM data length ] and it is shown in dravwa&i (b) is good like the time of perfiarming 

r002^ to^adXon, the set points, such as pulse width of the head heating pulse A and pulse width of the 
teil end cooling pulse Gr;:show the typical value, and should be just adapted in tiie value optupzed by . _ . 
the record ingredient, the media phase configumtion, etc. in fact Moreover, smce the accumulatoon 
length of a record wave differs from the die length of a fonnation mark accordmg to the differetice m a 
record modulation technique, or tiie path of the optical spot by the laser beam on recordmg density md 
media, a setup of the record wave in the record data which have the die length of even number length to . 
a recSd chaimel clock period, and the record data which have the die lengfli of odd number length may 

rWWOl this information record regenerative apparatus is the example of the information record 
regenerative apparatus adapting invention according to claim 1 . In case information is recorded by the 
ujit from semiconductor laser LD as the Hght source on the record mediurn which has the recordmg 

layerwhichxame&.outaphase-change to a crystal phase andan amorphous phasereverably lnthe 

' information recording method which the light of the multi-pulse which becomes this light source LD 
from the head heating pulse A, and two or more posterior part heating pulses B, posterior part coolmg 
pulses C and tail end cooling pulses Cr vs^iich follow is made to emit Ught, and forms a record mark 
Since pulse widdi of the posterior part heating pulse B and the posterior part cooling pulse C was made 
into a reconi channel clock period and abbreviation identitas when the record data of either ma* length 
oftheevennumberlenglhtorecordchannelclockperiodTandoddnumberlengtiiwererecorded 

Sufficient heating time and a sufBcient cooldown delay are securable,.predetennmed record mark length 
can be obtained correctly, widiout accelerating die semicondijctor lase? drive circmt as a light source 
mechanical component, and it becomes possible to perform high-speedrecord. _ 
rOOSn Moreover, this information record regenerative apparatus is die example of the mtormaUon 
record regenerative apparatas adapting invention according to claim 2. Said eyennumber length When 
recording the record data of the mark length of another side to one mark length of fte odd number 
leiigth, Ae diffaence of total of coolmg pulse width and total of heating pulse width m a part for the • 
light-emitting part of the posterior part heating pulse B, the posterior part coohng pulse C, and the tail 
eS cooling pulse Cr receives record channel clock period T. Since the width of fece of the po^enor pat 
heating pulse B and the width of face of the posterior part coolmg pulse C were set up so tiiat the record 
"&of even iiuiiibCT lehgth aiid the record data of odd number length might make abbre^a^on identitas - 
Predetermined record mark length can be obtained correctly, without [ without an edge shift produces 
the record data of even number length, and the record data of odd number, length, and ] accderatog the 
semiconductor laser drive circuit as a Ught source mechanical component, and it becomes possible to. 
perform high-speed record. 
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[00321 Moreover, this imformation record regenerative apparatus is the example of the information 
record regenerative apparatus adapting invention according to claim 3. The heating pulse located at the 
cdre for a light-emitting part of said posterior part heating pulse and said postenor part cooling pulse 
when recording the record data of the mark length of another side to one mark length of said even 
number length and odd number length. Since width ^face of a cooling pulse and a h^mg^^ 
" l^MaJgiMse^aiheating piili^;"and a cooling pulse was set to 0.75T, 0.5T, and 0.75T Pulse width of the 
heating pulse equivalent to the edge section before and behmd a mark and a coolmg pulse can be 
enlarged enough, ibe clear edge section can be formed, and it becomes possible to stop the jitter ol a 

[OOSSl'Si^Sshows claims 1 and 2 and the timing adapting invention of fou3r publications of an 
example of an information record regenerative apparatus of operation. It differs from the example of the 
information record regenerative apparatus to which this information record regen^ve apparatus 
records by having constituted the multijEulsetoi^ wave so that exact mark length may be 
obtained, and invention of the one to claim 3 above-mentioned pubKcation was applied fundamentally, 
and the example of the information record regenerative apparatus to which the following pomts applied 
invention ofthe one to claim 3 above-mentioned publication although it was the same. 
[0034] In this infonnation record regenerative ^paiatus, the luminescence wave of the above- 
mentioned multi-pulse is set as.the same wave as the example ofthe information record regenerative 
atjoaratus adapting invention ofthe one to claim 3 above-mentioned pubUcation, when recorfing the 
-Tnirk Which 1^ the die length of odd number length {3T, 5T, 7T, 9T, 1 IT) to the.penod.T of arecord 
channel clock, as shown in drawing 4 . Therefore, the accumulation length of a record wave is set tq^ 
0 5T That is, the above-mentioned control means on tiie strength [ optical ] is made to emit h^t by tne 
""Mia-pulse as shows semiconductor laser LD to drawing 4 according to generating an A+B pulse 
control signal, C pulse control signal, and D pulse control signal based on EFM data, and makmg 
switching elements 14-16 turn on / turn off constant current sources 1 1-13 with the A+B pulse control 
signal, C pulse control signal D, and a pulse control signal. ' , ' . , 

[0035] Moreover, vi*en recording tiie mark which has the die length of other even numb«- length (4T, 
6T 8T lOT) to the period Tofa record channel clock, die record wave IS set up under a different 
relation from the case where tiie mark which has the die length of odd number lengtii is recorded. 
Smfce it generatesthe coolirig pulse.C+ heatingpulseJBt cooling pulse Camong 2T-in.recordmg.the 
mark which has tiie die length of 4T, the record wave has been set as tiie same record wave as the 
example of tiie infonnation record regenerative apparatus adapting invention of flie one to claim J 
above-mentioned publication. i d 

[0036] In recordmgthe mark which has tiie die lengtii of 6T and lOT, pulse widfli of tfie heating P«lseB 
located at tiie core of tiie consecutiveness part except tiie head heating pulse A is set to 1 .5T, pulse wi^ 
of tiie coohng pulse C before and behind tiiis h^g pulse B is set to 1.25T, and it is settaig pulse widtii 
of flie otiier heating pulses B and tiie cooling pulse C to IT. In recording tiie mark which has tiie die 
lengtii of 8T, pulse widtii of tiie cooling pulse C located at tiie core of tiie consecutiveness part except 
tiiehead heating pulse A is set to 1.5T, pulse widtii of tiie heating pulse B before and behmd this coohng 
pulse C is set to 1.25T, and it is setting pulse widfli of flie otiier heating pulses B and flie coohng pulse C 

[0037] Thus, by setting up a record wave, tiie pulse widtii of tiie heating pulse equivalent to tiie edge 
section before and behmd a mark and a coolmg pulse becomes large enough, tiie edge of a mark comes 
to be formed vividly, and tiie luminescence wave of semiconductor laser LD can stop tiie jitter ot a 
regenerative signal. Moreover, tiie accumulation lengtii of a heating pulse and a cooling pulse is set to 
^tii? n-0 5T [ same ] by tiie mark which has tiie die lengtii of odd number lengtii, and tiie mark wiuch has 
tiie die lengtii of even nmber lenitii,'an edgeshift do^hot- 

of odd number lengtii, and tiie mark which has tiie die lengtii of even number lengtii, and aU m^k eng^ 
has become tiie integral multiple of it. Moreover, tiie mark median in tiie mark which ^ tiie die lengtii 
of even number lengtii serves as pulse widtii beyond 1 .25T, heating and cooling vntii sufficient phase 
change mold media are performed, and a mark does not become tiiin. Therefore, a mark has an ideal 
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configuration fiom the example of the information record regenerative apparatus adapting invention of 
the one to claim 3 above-mentioned pubhcalion. , , -aa fA 

r0038] In addition, the set points, such as pulse width of the head heating pulse A and pulse width ot the 
taU end cooling pulse Cr, show the typical value, and should be just adapted in the value optumzed by 
the record mgredient, tiie media phasejconfiguration, etc. in fact; Moreover, smce A^^ 
"lengih of a recofd wave differs 'firom the die length of a formation mark according to the differetice m a 
record modulation technique, or the path of the optical spot by the laser beam on recording density and 
media, a setup of the record wave m the record data of even number length and the record data ol odd 
number length may be replaced. , r , • , ^*t, 

f0039] Thus, this mfoimation record regenerative apparatus is the example of ciaun 1 and tne 
hifoimation record regenerative ^paratus adapting mvention of two publications as well as the example 
of the mfonnation record regenerative apparatus adapting invention of the one to claim 3 above- 
mentioned publication, and the same effectiveness is acquired. ^, .\r ^ 
r0040] Moreover, this information record regenerative apparatus is the example of the mformation 
record regenerative apparatus adapting invention according to claim 4. The heatmg pulse B located at 
the core for a light-emitting part of the posterior part heating pulse A. the posterior part coolmg pulse C, 
and the tail end cooling jBulseCr when recording the record data of die mark length of another side to 
one mark length of said even number length and odd number length Since pulse width of the coolmg 
pulse C and the heatmg pulse B or the cooling pulse C, the heating pulse B. and the cooling P^.C^^s 
set to 1 25T 1 5T, and 1 .25T, also in a mark center section, it becomes sufBcient heatmg pulse width 
and cooling pulse width, and a mark does not become thin. Therefore, it becomes possible to stop the 
jitter of a regenerative signal more. ^ j. ^ « • < 
[0041] Drawings shows the tuning of an example adaptmg mvention accordmg to claim 5 ol an 
hifonnation record regenerative apparatus of operation. Although this information record regenerative 
apparatus is fiindamentally the same as the example of the information record re^nerative &P]^^ 
adapting invention of the one to claim 3 above-mentioned publication, the following pomts differ fiom 
the exaS^le of the information record regenerative ^)paiatus adaptmg invention of the one to claun 3 
above-mentioned publication. . . . ^ i • ^ ^u^.^ 
100421 In the information record regenerative apparatus adaptmg invention of the one to claun 3 above- 
riientionednuhUcationhi^iecordwave.by.therecordmarkssauchhastiiedie.k - 
length, and tiie record mark which has flie die length of odd number length Smce the regularity of 
heSng pulse width and cooling pulse widtii differs, a gap arises on some heatmg coohng conditions, 
and wh^ based on the record mark ^ch has the die length of odd number lengfli, an edge shift occurs 
to the record mark which has the die length of even number length. Since die detecton width of wiiidow 
Tw of a regenerative signal becomes smaU as recording density becomes large, an error comes to arise 

to data by die edge shift. v. , . ^ a m 

r00431 So in tiiis information record regenerative apparatus, amendment of die above-mentioned multi- 
pulse Imninescence wave is performed so that generating of such an edge shift may be prevented and an 
error can be reduced. The record wave over die record mark of odd number lengdi and even number 
lengfli is the same as the example of die mformation record regenerative apparatus adapting mvention ot. 
tiieone to claim 3 above-mentioned publication. All die pulse widdi of heating pulses o^er tiian the 
head heating pulse A and a coolmg pulse of the record wave over the recordmark of odd number length 
is IT and an edge shift is not produced betwera each marie of3T, S T, 7T, 9 T, mdlYT^ 
100441 Therefore, widi tiiis information record regenerative apparahis, die reco^ wave over die record 
mark of even number lengtii with each irregular mark lengdi performs die following amendments in Ae 
control means on &e strengtii [ optical ] whichc^ of a_digital ckcmL First, since die pdse widdi of 
"die heating pulse B located at the core of die consecutivdiess part except die head^eatmg pulse A is not - 
pulse widdi sufBcient at the time of high-speed record by 0.5T, an edge shift which becomes short to the 
record mark of odd number lengdi produces die record wave over the record marie which has die die 

length of 4Tand=8T. u- • r ^ a 

[0045] so, in recording die mark which has die die lengdi of 4T and 8T in ttus mformation record 
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regenerative apparatus The pulse width of the heating pulse B located at the core of the consecutiveness 
part except the head heating pulse A as the control means on the strength [ optical ] which consists of a 
digital circuit, respectively shows to drawings is amended so that only the time amount alpha4 and 
alphas equivalent to an edge shift amount may become large. The thing of each pulse width of 0.5 
T+alpha 4 and 0.5 T+alpha 8 is generated as a heating puke B located at the core of the consecutiveqess 
" p^ except the head hratihg pulse A, aud the thing of the pulse width of 0.75T is generated as a coolmg 
pulse C before and behind this heating pulse B. 

[0046] Moreover, since the pulse width of the cooling pulse C located at the core of the consecutiveness 
part except the head heating pulse A is not .pulse width sufficient at the time of high-speed record by 
0.5T, an edge shift to which a back edge becomes short to the record mark which has the die length of 
odd number length produces the record wave over the record mark which has the die length of 6T and 
lOT 

[0047] so m recording the mark which has the die length of 6T and lOT in this information record 
regenerative ^aratus The pulse width of the cooling pulse C located at the core of the consecutiveness 
part except the head heating pulse A in the control means on the strength [ optical ] which consists of a 
digital circuit, respectively is amended so that only the time amount alpha6 and alphalO equivalent to an 
edge shift amount may become large: The tiling of each pulse widtfi of 0,5 T4fllpha 6 and 0.5 T+alpha 
10 is generated as a cooling pulse C located at the core of the consecutiveness part accept tiie head 
heating pulse A, and tiie tiimg of tiie pulse widfli of 0.75T is generated as a heating pulse B before and 
behind this cooling pulse C, - . , j- r j ^ ' 

[0048] By carrying out such amendment, an edge shift by the mark which has the die length ot odd 
number lengtii, and the mark which has tiie die lengtii of even number lengtii is amended completely, 
and tile high density record of it is attained more, moreover - shice tiie pulse widtii of tiie heatmg pulse 
B located at the core of the consecutiveness part except the head heating pulse A as mentioned above 
and the coohng pulse C is amended so fliat it may both become targe -_tiie core of a record mark - also 
becoming thin - it can improve and a better regenerative signal is acquired. 

[0049] hi addition, the set pouit of a record wave shows the typical value, and should be just adapted m 
tiie value optimized by tiie record ingredient, the media phase configuration, etc. in fact Moreover, smce 
tiie accumulation length of a record wave diEfers from tiie die length of a formation mark according to 
the difEetencema record modulation technique, or tiie padi of tiie optical spot by tiie-laserbeam on ^ . - 
recording density and media, a setup of the record wave in the record data of even number length and 
the record data ofodd number lengfli may be replaced. ' 
[0050] Moreover, since it depends oil the accumulation lengtii of a heating pulse and a coohng pulse for 
tixe die lengtii of the record mark formed, tiie same effectiveness as **** is acquked by amending an 
edge shift amount to tiie accumulation lengtii. Therefore, except what i s located at tiie core of tiie 

consecutiveness part except tiie head heating pulse A is sufBcient as tiie heating pulse and coolmg pitise 
to amend, for example, tiiey may be made to amend an edge shift amount to tiie pulse widtii of the tati 
end cooling pulse Cr. Moreover, in tiie control means on tiie strength [ optical ] which consists of a 
digital circuit, delay circuits, such as a delay line of a multiple tap and two or more moiio-multivibrators, 
can cotistitute easily a means to generate tiie heating pulse and cooling pulse which were amended witii 
t a sufficient precision multistage. t. • • 

[0051] Thus, it is the example of tiie information record rftgenoative apparatus to which mvenhon 
according to claim 5 was applied in tiiis information record regenerative apparatus. Since one of tiie 
heating pulses or cooling pulses for a light-emitting part of tiie posterior part heating pulse B, tiie 
posterior part cooling pulse C, and the tail end cooling pulse Cr were amended ixiien the record data 
which havejhe die length of tiie mark lengtii of another side to one mark length of said even number 
length and odd mnnber lengtii were recorded It becoiheslfd'Ktible to-amend completely some edge shift- 
by tiie. difference among tiie heating cooling conditions of tiie media in tiie record data which have tiie 
die length of even number lengtii, and flie record data which have tiie die lengtii of odd number length. 
In addition, invention according to clahn 5 is applicable also like tiie example of above-mentioned 
claims 1 and 2 and tiie information record regenerative apparatus adapting invention of four 
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fo052l Next, the example of the information record regenerative apparatus adapting invention according 
to claim 6 is explained. As a recording layer of phase change mold media used fiom fte former, there 
are a cermanium-Sb-Te system, a germanium-Te-Sb-S system, a Te-germamum-Sn-Au systrai, a 
germ£iiiim-Te-Sn systein, a Sb-Se system, a Sb:Se-Te,system,.a Sn-Se,Te syste^,! .Ga:|e,T^ system,.., 

"a Ga-Si-te-geiiiiamumsystem, an In-Se"system, an In-Se-Te system, an AgJn-Sb-Te system, etc. 
[00531 Each example of the information record regenerative apparahis adapting mvention according to 
claim 6 In the example of the information record regenerative apparatus adapting invention ot the one to 
claim 3 above-mentioned pubUcation, above-mentioned claims 1 and 2 and the example of the 
mformation record regenerative apparatus, adapting inventionof four publications, and the example ot 
the mfoimation record regenerative apparatus adapting above-mentioned mvention accordmg to claim 5 
The record ingredient of an Ag-In-Sb-Te system is used as a recording layer of phase diange mold 
media. When recording data on the phase change mold media which have such a recordmg lay^. smce 
the dependency of amorphous phase formation is high, formation of a m^k is greatly inAuencoi by the 
size of the difference of the luminescence power of the heating pulse for formmg a mark, and the 
cooling pulse just behmd that to the quenching conditions by heating -> coolmg. Therefore, compared 
vrith t& example of fte information record regenerative apparatus adapting mvention of the one to claim 
3 above-nientioned publication, above-mentioned claims 1 and 2 and the example of the mformation 
record regenerative apparatus adapting mvention of four publications, and die example of tiie^ 
information record regenerative apparatus adapting:abovermentoned mvention ^ccprf 
mark comes to be recorded vividly and can stop thejitter ofa regenerative signal. 
100541 Moreover, as shown iniavsaag^ , the inclination for it to be ahnost m agreement with a straight 
hne has tiie relation between the accumulation length of a heating pulse and a coohng pulse, and 
formation mark length, and it can perform easUy making the die length of all marks mto the mte^ 
multiple of IT, without producing an edge shift by flie record data which have the die length of even 
number length, and die record data which have the die length of odd number length. Moreover, pr^n 
of the amient can be made very high also to some edge shift In addition, smce the relation bet«^een 
arecord wave and the jitter property of a regenerative signal and the relation between die pulse vodth of 
a heating pulse and a coohng pulse and mark lengtii are fimdamentally tiie same when oi3^^^ 

. .ingcediSte.are used for the above-mentioned recording layer, it cannot J3e.oyeren^hasi2ed tiiat tiMS . . -. . 

invention is effective. -i ^ - ^i-^^ 

100551 Thus, die example of the information record regenerative apparatus adapting mvention acwrdiiig 
toolaim 6 Smce arecording layer consists of arecord ingredient of an AglnSbTe systein, the relation 

between tiie accumulation length of die heating pulse in a record wave and a cooling pulse and 

formation mark length is ahnost m agreement with a straight line. It becomes possiWe to make pr«asion 
aS^endment v^ high also to some edge shift, witiiout producing an edge sh^ by the record^^ 
which have the die length of even nuinber length, and the record- data v^ch have die die lengdi of odd 
number length. 

mSt of die Invention] In case information is recorded by the Hght from the li^t source as mentioned 
above on die record medium which has die recording layer which carries out a phase change to a^stal 
phase and an amorphous phase reversibly according to invention accordmg to claim 1 In the mfoimation 
recording method which the Kght of the multi-pulse ^Mch becomes tiiis hght source from a head 
heating pulse, two or more posterior part heating pulses wMchfollow, apostenOTpart coolmg pulse, and 
atailendcoohngpulseismadetoemitlight,andformsarecordmarkSmcepulsewidtfirf ^ 
posterior part heating pulse and said posterior part cooling pulse was made mto a record channel clock 
piSd abbre^d^ticm ide-ntit^- wheifffi^^^^^^^^ 

to record chamiel clock period T and odd nmnber lengdi were recorded Sufficient ^^S^^^ l 
sufficient cooldown delay are securable, predeteimmed record nwk length can be obtamed coirecfly, 
without accelerating a Kght source mechanical component, and it becomes possible to perform high- 
speed record. 
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[0057] According to invention according to claim 2, it sets to an information recording method 
according to daim 1 . Said even number length To one mark length of the odd niunber length The record 
data of the receiving mark length of another side So that the difference of total of cooling pulse width 
and total of heating pulse width in a part for the light-emitting part of said posterior part heating pulse, 
sdd josterior i«rt cooling pulse, and said tail end cpoling_pulse may serve as abbrey iatipn identites by 
"flie record date of even number length, and the record data of odd number length, when recording Since 
the width of face of said posterior part heating pulse and the width of face of said posterior part cooling 
pulse were set up Predetermined record mark length can be obtained correctly, without [ without an edge 
shift produces the record data which have the die length of even number length and the record data 
which have the die length of odd number length, and ] accelerating a light source mechanical 
Component, and it becomes possible to perform high-speed record. 

[0058] According to invention according to claim 3, it sets to an information recordmg method 
according to claim 1 or 2. The heating pulse located at the core for a light-emitting part of said posterior 
part heating pulse and said posterior part cooling pulse when recordmg tiie record data of the marie 
lengdi of ahoth^ side to one mark lengfli of said even number length and odd number length. Since 
widtii efface of a cooling pulse and a heating pulse or a cooling pulse, a heating pulse, and a cooling 
pulse was set to 0.75T, 0.5T, and 0.75T Pulse width of the heating pulse equivalent to the edge section 
before and behind a mark and a cooling pulse can be ealarged enough, the clear edge section can be 
. formed, and it becomes possible to stop the jitter of a regenerative signal 

[0059] According to mvention according to claim 4, it sets to an information recording method - - 

according to claim 1 or 2. The heating pulse located at the core for a light-emitting part of said posterior 
part heating pulse, said posterior part cooling pulse, and said tail end cooling pulse when recording tiie 
record data of the mark lengtii of anotiier side to one mark length of said even number length and odd 
number length, Smce width of fece of a cooling pulse and a heating pulse or a cooling pulse, a heating 
pulse, and a cooling pulse was set to 1.25T, 1.5T, and i.25T, also in a mark center section, it becomes 
sufficient heating pulse widtii and cooling pulse width, and a mark does not become thin. Therefore, it 
becomes possible to stq> the jitter of a regenerative signal more. 

[0060] According to invention according to claim 5, it sets to an information recording method 
according to claim 1 , 2, 3, or 4. Since one of tiie heating pulses or cooling pulses for a light-emitting part 
ofsaidposterior.partheatim&.pulse,. said posterior part cooling pulse,.and said tail.end.coolu^ - ~ 

were amended when tiie record data of flie mark length of anotiier side to one mark lengtii of said even 
number lengtii and odd number lengtii were recorded It becomies possible to amend completely some 
edge shift by tiie difference among the heating coolmg conditions of the media in the record data of even 

number length, and the record data of odd niunber length. . ^ 

[0061] Since said recording layer consists of a record ingredient of an AglnSbTe system in an 

information recording mefliod according to claim 1, 2, 3,_ 4, or 5 according to invention according to 
claim 6 The relation between tiie accumulation lengtii of tiie heating pulse in a record wave and a 
cooling pulse and formation mark length is ahnost in agreement witii a straight line. It becomes possible 
to make precision of tiie amendment very high also to some edge shift, vwtiiout producing an edge shift 
by tiie record data which have tiie die lengfli of even number lengtii, and the rfecord data \^*ich have tiie 
die length of odd number length. 
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[BriefDescription of the Drawings] ^ 

[Drawing 11 It is the block diagram showing a part of example ad£5)tmg invention accordmg to claun l 

to 3 of an inforniation record regenerative apparatus. 

[Drawing 2] It is the timing chart which shows the timing of this equipment of operation. 
prawing 31 It is a wave form chart for explaining this equipment. . 
[Drawing 41 It is the timing chart which shows claims 1 and 2 and the timing adapting mvention of four 
publications of an example of an information record regenerative apparatus of operation. 
[Drawing s] It is the timing chart which shows the timing of an example adapting invention according to 
claim 5 of an information record regenerative apparatus of operatioii. , u • 

[Drawing 6] It is the property Fig. showing the relation between the accumulation length of the heatmg 
pulse in the example of the information record regenerative apparatus adapting invention according to 
claim 6, and a cooling pulse, and formation mark length. 

[Drawing 71 It is drawing showing the example of the record data in the conventional infomiation 
recording method, a record wave, and a record mark. . r • 

[Drawings! It is drawing showing the example of the record data in other conventional information 
recording methods, a record wave, and a record marie ^ 
[Drawing 91 It is the wave form chart showing the record wave over each record data^ m^^ sympathy 
n^wsl-ecOTJmg method. 

prawing 101 It is drawing for explaining a sympathy news recording method. 
[Description of Notations] 
LD Laser diode 

11-13 Current source . 
14-16 Switching element 
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